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eS ‘et ee SOV/124-58-11-13061 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr il, p 171 (USSR) 


AUTHOR: Rakivnenko, N.S. 


TITLE: On the Effect of Impact on Curved Beams. 1. “Impact ona Circular 
: Ring (K adaru po krivym brus'yam. 1. Udar po krugovomy kol'tsu) 


‘PERIODICAL: _Nauchn. soobshch. Khar' kovsk. in-t inzh. zh.-d. transp., 1957, _ 
a - Nr 2, 44 pp, ill. oe 


ABSTRACT: The theory of impact on a circular ring is considered as one of 

a3 the problems of the dynamics of curved beams; A direct, in-plane, 
‘central blow impinging on a ring is examined, with due considera~ 
tion for the effects of local deformation, in the light of the assump- 
tion that the growth of local deformation is related in a linear 
fashion to the magnitude of the impression pressure (by an analogy — 
with the "bedding coefficient" of beams supported by anelastic 
foundation). - Differential relationships of the problems are presented 
in symbolic form together with a function representing the radial 
displacement of. points on the axis of the ring under the action of the 

Ske: : impact By way of an example, the author examines an experiment. 
Card 1/2 performed by Tuzi and Nisida (Tuzi, Nisida, Scient. Papers Inst. 
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On the Effect of Impact on Curved Beams. 1. Impact on a Circular Ring — 


Phys. and Chem. Res., Tokyo, 1928, Vol 9, Nr 149) wherein a phenolite ring 
was subjected to impact and the results were studied under polarized light. It - 
is noted that the discrepancy between experimental and theoretical values of - 2 Re 
“maximal stresses occurring in a ring during impact is very small. The solution. 
of the problem is facilitated by graphs which reduce the problem to the summation ~ 
of three members of a trigonometric series. The procedure described may be 
' employed in dynamic analysis of arches, bridges, and ceiling elements, as well 
as chain links, lugs, etc. Meets ag 
: aces A. F. Rozhnyatovskiy 
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2 abe 2 : D213/D303 ¥2 


"AUTHORS: Ls Razivnenko, V.E., and Makhovyxov, Yelle ~ 


TITLE: ee Concentra tion around a circular hole in a square plate 


" PERIODIOAL: Akadeniya nauk Ukrayins hoy RSR, Dopovidls no. fy 
2 1661, 464 - 468 


oe “This paper gives an aietystont. solution for the stress dis- ce 
tribution of the load on the square and the hole. The following i \ 
transformation function was obtained - oe \ 


0,00815 00346. \] 
t=o(t)= | 1+ y ast —§ (ose t 00848) } 


“ken ae 
= - 0.0051, a, = 0.0016. Funes 0! 


= elf) /oca <2n/; ana-it 
bw AE, ives wre) = Ae(1e N= 


Here a, = - 0. 057, Bo = - 0.0143, 2 


: 4 
_ tion (1) describes a square for = 
describes very nearly a circle Ae fo 
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The error M is small, and for A= 1/V5 it 4g less than 0. 01165, 
.. and, decreasing markedly with decreasing Ai. The problem to be sol | 
ved wes represented by the plane boundary equations ie 


worse 7 bo) +200) = O00, 908) + O09) + LTT = Ou (ny 


(2). - 

Here: (S$), ts) are edule analytical functions in the “annulus 
- AS /§/< 1; Xo xy are given constants; Boi8) aes are given 
le functions which ‘ean 1 be expanded 
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bys Dips >; 1, vt x» being constants. Eq. (2) was solved by the ‘ne-} 


- thod of V.I. Makhovikov (Ref. 2: Pribi lizhennyye konformnye otobra- 
pe i ikh prilozheniya v veortd uprugoast. (approximate Confor- — 
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Por real py and p, constant pressur e results cf magnitude p- and 
Pp) on the square und the cireular opening, respectively. Function 
(11) satisfies ace 

“very néurly for + 


t 
coefficients cf tt 


uraieiy the be undary equation fur the square and 
ie circular opening, Table i gives 
& expansion of function (i1) for the case n = 4, 


A= Sey A+ 0.6258) Kye KF 1 


where os Bs Tuole.¢@ gives the vaooies or o for certuin positions 
on the opentne (for Leo \F). As the boundary equation for the 
equare is catiftfied exactly, the renainder errar is zero, while 
for the Gpening the error is less than 0.025 p, which gives a sa- 
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APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


CIA-RDP86-00513R001344 
SSP OAT ARR EEE PLATES GSE ALINE OAPI TEIN ECR AL TEER 


“APPROVED FOR RELEASE: Tuesday, cuaust ae 2000 


— EET FE ES Ras SESE Fs Se rs 
A, VY. Pe : 
Increase the number and improv: the oyetetion : 
162. oe 


Noftianik 7 no.9s 39 iS} 


2, nachal Inik Kazanskogo upravlenty a Glavneftrenabas 
2 Geryice, stations). ne 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


DS PIETIA SRR 


Tite 


TERT EATEN SP RTH PO EID AEE LOR IED HEE ME SBE ES RGN ATRESIA TEE ERE Ft 


ATLASHKIN, Yu.F,; RAKK, V»P.; BARSUK, I.M. 


Replies to the article "Basic trends in the development of 
tank farms" by A,G, Dubiaga and others, published in. "Neftianoe 
_ khoziaistvo" no.8, 1960. Reviewed by IU..F. Atlashkin, V.P, _ 
Rakk, I.M. Barsuk, Neft. khoz. 39 no.3:63-65 Mr "61. 
. (MIRA 16:7) 


( Petroleum—Storage ) (Evaporation) 
(Dubiaga, A.G.) 
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Cloud chamber investigation of the electron photon componen 
of extensive air showers at sea level Lwith summary in English]. ; 
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112 
AUTHOR! -- Rakobol'skaya, I. Ve. 
TITLE: "Calculation of the fraction of high-energy electrons and 


photons near the axis of a broad atmospheric. shower 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, ve 44, 
Vo no. 4(10), 1961, 1125 - 1129 ee te? 


TEXT: The. fraction of. high-energy electrons and photons of an extensive 
atmospheric shower which ere recorded at distances of up to 3 meters from 
the shower axis is calculated on the assumption that n°-mesons are generated eyttties 
continuously throughout. the atmosphere. The angles of emission of m -mesons at 
- are taken into account. It was assumed that pions were formed in the 
shower center, and that the transverse momentum obtained by a % -meson was 


- -eonstant and equal to P, = 4-10° ev/c. - The angle through which the n° -meson 
is deflected from the shower axis is equal to 9 = p, c/E,. The. electron 


‘and photon. number N(t os R, E) at an atmospheric depth t, ina circle (of 
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“the radius R) around the shor er axis in a shower of the total energy E' is 


ene to! N(t, , R, E) a (e © (8, »t)F(E, Bh R, t - t)aB, dt. = ae ee 7 
: ee, i : 
F(E, »E,R,t Pa, isa function giving the number ‘of electrons: and photons of 


an energy SE which reach the. depth by in a circle of the radius R around 

1a photon of the energy Eo formed at. the depth t and deflected. through ®@ 
from the shower axis. (E, E.,t) is the number of photons of the energy ES 
formed at the depth t in 1° oaanbn decay. Table 2. 
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gives calculated values of the fraction 4 of high-energy electrons and 
‘phetons with respect to all electrons in a circle of 0 - 3m as dependent ~ 
on the initial energy E, of the photon and of a coefficient», which is - 


defined by the ett dependence of photon generation. Following this, the 
author studied what the spectrum o(E,,t) of the photons should look like 


- to make the theoretical values of d agree with the experimental values for 
t/p = 160 g/en’. The spectrum was taken in the form (E,,t) ~ AES, and - 
the following possibilities were considered: (1) Fory’= 2.0 in the energy 

range 10? = 2101? ev, 6 = 19%. (2) For ¢’ = 1.5 in the energy range 

107 - 10'' ev and y= 2.5 in the range 2*10'! ~ 2.101" ev, d = 20% (3) If 


= 1.3 and the photon spectrum is cut off at 2°10! ev, 4 = 43% The 
investigations showed that the theoretical and experimental values for 4° 
may agree if, without consideration of the angle of n -meson emission, it 
is assumed that. the energy spectrum of the generated photons is much softer 
than the spectrum of the nuclear-active component in the shower at 
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energies 310'! - 10°? ev. ‘Finally, ‘the author thanks Professor G. T. 


: Zatsepin for continuous attention and valuable advice, S,. I. Nikol'skiy 

and L. I. Sarycheva for discussing the results obtained, and V.: V. = 
Guzhavin for supplying several data (Ref. 9: V. V. Guzhavin, G. T. Cae 
Zatsepin, ZhETF, 32, 365, 1957). L. D. Landau (Izv. AN SSSR, ser. fiz. ~ SD Gs 


ae, 51, 1953) is mentioned. There are 1 figure, 3. tables, and 12 


references: 11 Soviet and 1 non-Soviet. The reference to the English- — 
language publication reads as follows: W. E. Hazen, R. W. Williams, C. A. 
“Randall. Phys. Rev., 93, 578, 1954. : : 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudaratvennogo 
: - universiteta (Institute of Nuclear ERY SLSR of the Moscor 
-State University). 
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— Sago (1659, 2405,2905) ee 
AUTHORS : Dovzhenko, 0. I., Nikols'kiy, S. I., and Rakobol! skaya, — 
 MEPLBs | Study of electron-photon component of extensive Bis 
showers near the shower axis or 
SOURCE: - International Conference on Cosmic Radiation. Moscow, 


-1959,. Trudy. v. 2. Shirokiye atmosfernyye livni 1 kas- 
kadnyye protsessy, 132-138 ; ron 


. TEXT: The electron-photon component was investigated by a cloud at 
- chamber containing lead plates; thereby, cascade showers were cre~ B 
ated by the electrons and. photons on passage through the chamber. 

In contradistinction.to other investigations, the energy of the 
. electrons and photons was not determined by the overall sum of par- 
- tieles in the entire cascade shower, but by the number of particles 
in the upper 5 sections of the chamber, in the region of the shower 
maximum. The present investigation was carried out in the fall of 
- 1955 at an altitude of 3860 m (at Pamir Mountain), and during 1957T- 
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1958 at sea level (at Moscow). Two different methods of shower se- 
lection were used. In 70% of the cases the axes of the extensive 


gir showers paesed at a distance of 0 to 3 m from the cloud cham 


ber. The total number of particles was determined by means of a ho- 


_ doscope. In the Pamir investigations, 300 showers were recorded 
“with number of particles per shower = 10°. At Moscow, 2370 show- 


ers with N = 8-10 were registered. 1830 showers with N = 1.2104, rT 


- cand 436.showers with N = 3-10°, AS a result of the experiments, the 

integral energy-spectra of the electron=photon component were ob- 
“tained. From these spectra, the fraction of high-energy electrons 

and photons (with respect to the total number of particles ina 

-- shower) was determined. The results obtained for showers of various 


number: of particles agree with each other within the limits of ex- 


perimental error. No increase was observed in the high-energy ele- 


¢sron and photon fraction with increasing number of particles. A 


comparison of experimental results with the predictions of cascade 


shower theory showed that the experimental spectra in the vicinity 
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ofthe shower axis, are deficient in high-energy electrons. Subse- 
quently, the energy spectra of. electrons were computed for showers | 
in which the electron-photon component is in equilibrium with the — 
- -muclearactive component. The integral energy spectrum was. construc=- 
ted for distances of 0 to 3 m. from the shower axis. A considerable 
-. discrepancy was found between. the theoretical and experimental =~ ae 
- eurves. This may be due to the fact that the theoretical calcula= _ or 
. tions did not properly take into account the initial conditions of 
-ereation and development of the electron-photon component. Further, 
the lateral distribution of high-energy electrons and photons in 
the core region was found (at distances of 0 to 0.3 m from the 
~ ghower axis). If certain conditions were simultaneously fulfilled, 
then the core was considered to pass through the cloud chamber. Por - 
-electrons.and photons with energies $10? ev., the density distribu- 
tion of the particles can be expressed by pl> 10° vr, where 
“n= 1.2 + 0.3. From data obtained at the Pamir Mountain, it follows 
“that u ="1.6 + 0.3 at distances of 1 to 7 m. A figure shows the 
distribution of electrons and photons, obtained at Moscow and the 
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Pamir Mountain, respectively. The energy spectra of electrons and- 
. photons were constructed on the basis of 12 cases when the core 
passed through the chamber (for distances of 0 to 0.3 m from the 
axis). The mean energy per charged particle in the region of the 
axis jas doproxinately23010° ev., and at 0.3 to 3 m from the axis ~ pe: 
approx. 4-10 ev. The obtained values for the mean energy and the 
mean density are in good agreement with the results of T. Kameda- 
etal. (Ref. 7: This Trudy, p- 56). There are 2 figures, 1 table 
and 8 references: 6 Soviet-bloc and 2 non-Soviet-bloc (including 
‘one translation). The reference to the English-language publication 
reads as follows: W. Hazen. Phys. Rev., 85, 455, 1952. ae 
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AUTHORS : - Dovzhenko, 0. I., Kozhevnikov, 0. A. 507/56-346-6-37/51 
tikoltakiy, S. Ie, Rakobdol'skaya, I. Ve = 


TITLE: The Energy Spectrum of the Nuclear-Active Particles in. the 
| Extensive Air. Showers (Energeticheskiy spektr ycderno-aktiv~ 
“nykh chastits v shirokikh atmosfernykh. livnyakh) ae 


PERIODICAL:. Zhurnal eksrerimental'noy i teoreticheskoy fiziki, 1958, 
: Vol. 34, Nr 6, pp- 1637-1638 (USSR) 


ABSTRACT: .. 48 a supplement of their previous paper (Ref 1) the euthors - 
= investigated (at an altitude of 3860 m) the above mentioned - 
energy gpectrum. The nuclear-active particles were separated 
from the total particle flow in the extensive air shower ac- 
cording to the generation of an electron nuclear shower in 
lead pletes which were located within a great rectanguler 
cloud chamber. The total thickness of. the lead plates was 
--100-g/en . h eriterion is given for the separation of the | 
cases with electron-nuclear shovers from the cases with elec- — 
tromagnetic showers. The experiments were carried out in . ae 
2 different ways. In the first one there was no absorber . coe 
ae Cee above the cloud chanber, but in the second way - 100 g/em Ales: 
Card 1/3 A sketch of the experimental apparatus is given, it registrat-~ 
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ed the: extensive air showers with tdal purticle numbers from = 


104 to 10°. As a result of the measurements carried out for: 

52 nuclear interactions the authors obtained the integral 

energy spectra of the nuclear-active particles in the energy 
interval 2 - 50 BeV for distances from 0 - 9 m from the axis : 
of the extensive air shower. As the form of the pnergy spece ee 
trum was identical for both of the above-mentioned experimen- 


--tal. variants their results were averaged. The integral energy. 


spectrum of the nuclear-active particles obteined for the - 8 
energy region 10 - 50 BeV may be approximated by an exponential - 
function of the type E”* with k = 0,95 + 0,25. 3y comparison. 
of the observed number of the nuclear-active particles with -. 


- .the density of the electron flow ‘in the s-owere recorded by. 
the authors! apparatus, it was possible to estimate the share 
of the nuclear-active particles with >2 BeV in the total 
flow of the charged particles in the extensive sir shovers 
- located within distances of 0 - 9 m from the axis. This share 


amounts to: (1,3 + 0,3) 5: which is in good agreenent with 
previous results obtained by means of a hodoscopic detector. 
Phere are 2 figures and 6 references, 6 of which are Soviet. 
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Pee . I... Lebedev, AS USSR) 


(physics Insti tute imeni ? 


" suBMITTED: | February 26, 1958 
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AUTHORS: - Danilova, T. V.> Dovzhenko, QO. I.; gov /56-34--3-2/55 
; Nikol'skiy, 5. I.; -Rakobol'skaya, I. V: 


( PITLBs Cloud Chamber Investigation of the Electron-Photon 
, Component of Extensive Atmoapheric Showers Near the Axis 
[att "Fett ae of 3860 m by Means of Vil'son Camera 
(Issledovaniye elektronno-fotonnoy komponenty shirokikh 
atmosfernykh livney vblizi-osi livnya na vysote 3860 ms 
- pomoshch'yu kamery Vil'sona) = 


- PERIODICAL: “ghurnal Eksperimental'noy i Meoreticheskoy Fiziki, 1958; 
* Yol. 34; Nx 3) pp» 541-547 (USSR) 


ABSTRACT: The present work is a continuation of a paper by I. A: 

oe Ivanovskaya and others (Ref 1), and it investigates the 
energy spectra of the electron-photon component in extensive 
atmospheric showers. The measurements were carried out on the . 
Pamir by means of a rectangular cloud-chamber and with 1006 
‘eourters (connected to a hodoscopic device) in autumn 1955. 
Seven lead plates of aifferent thickness were mounted within 

this cloud chamber. The cases of passage of an extensive 
Card 1/4 atmospheric shower were separated by means of a system of 
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. SOV/ 234-3 -2/55 
Cloud. Chamber Investigation of the Electron~Photon Component : 
of Extensive Atmospheric Showers Near the Axis of the Shower at an Altitude: 
of 3060 = by Means of Vil’soa Camera 


coincidence. and anticoincidence pulses in some groups of 
counters. The registered distribution of the showers cn the 
‘number of particles is shown in a diagram. The position of 
the shower axis and the total number of particles within 
the shower were determined from the spatial distripution of 
the charged particles. The enerey of the electrons and 
photons which caused the shower in the lead pie 2s inside 
the chamber was determined by means of the comparison of the 
total number of particles within the shower with the numoer 
of particles computed from the cascade curves for lead. In 
order to compare the experimental results with the 
predictions of electromagnetic wascade theory the authors. 
computed the integrai. energy spectra of the electrons, The 
results of these spectra coincide with one another in the 
case of an energy of 409 eV for the distances of from 2 to 
.4 m from the axis. These and also ether menticned: 
experimental results make possible the following final 
conclusions: Near the axis of an extensive atmospheric ghower 
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oa SOV/56-34-3-2/55 
— Cloud Chanber Investigation of the Electron-Photon Comnonent. ; 
‘ot wtovntve Atnonnharic Showers Near the Axic of the Shower at an 
Altitude of 3660 m by Means of Vil'son Camera : : 


observed. This obviously is connected with a flow of photons 
- of low energy near the axis as well as with the fact that in 
the production of the electron-photon component of the shower 
nuclear-active particles with an energy of from 1010-1012 eV 
play a part. The spectrum of the electron-photon component in 
extensive atmospheric showers. caused by primary particles with 
‘an energy of & 2.1014 eV remains unchanged with a change of 
the observational altitude. This can be explained by the 
- equilibriun of the electronphoton component of extensive ae 
-. atmospheric showers with nuclear-active particles of high energy” 
as well as by the predominant registration of extensive , m 
atmospheric showers (which formed at a certain absolute 
altitude above the pbservation level in the depth of the 
atmosphere) + 
Phere are 8 figures, 3 tabdles, and 6 references, 6 of which are 
eae Soviet 
(+. Card 3/4 ; 
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AUTHORS: Ivanovskaya, 1. A.y Kakobol'skaya, I. V- 
TITLE: On the Froblem of the Spectrum of the Blectron-Photon Component . 


of Extensive Atmospheric Shoxers (K voprosu o- spektre | 
elektronno-fotonnoy komponenty shiroxikh atmosfernykh livney) 


" PERIODICAL: zhurnal eksperimental' noy i teoreticheskoy fiziki, 1956, 
; Yol 35, Nr 6, pp 1583-1584 (USSR) | 


ABSTRACT: The present work was carried out in Moscow in 1958 for the pur-.-. 
pose of clearing up the difference between the results obtained 
by the authors of 2 previous papers (Refs 1,2). The energy : 
spectra obtained by these works differed from one another in the — 
energy range of < 10%. Besides, the to earlier papers gave o 
different values of the share@ (2 107)/@(>0) of high-energy 
electrons and photons. For the purpose of solving this problem. 
new experiments were carried out on sea-level by means of the 
‘game cloud chamber as before. The already. described control 
system made it possible to select extensive atmospheric showers, _ 
the axis of which in 70% of the cases passed. the chamber at a 
en distance of from Q to m. The average number of particles in 
Card 1/3 these showers was 3.10%. after measurements of 400 hours dura- 
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tion, : 385 showers were determined. The energy spectrum of the - 
electron-photon component found by these meusurements is shown 
by a diagram. The spectrum found by this work differs: from the 
results obtained by the aforementioned previous work (Ref 1). 


After careful analysis and comparison of previous and new ex- 
perimental data, the authors formed the following opinion con- 


cerning the causes of the aforementioned differences: 1) In the 
interval of from 0 to 3 m the axis of the showers recorded by 
the earlier (Ref 1) and by the present. work were differently 
distributed over the distances from the cloud chamber. 2) In 

the earlier work only few showers were recorded in a distance of 
less than 1m from the chamber, which was apt to lead to con-.. 


siderable fluctuations with respect to their share. 3) Because 


of the small number of counters in the hodoscope used in the 
earlier work, distances from the shower axis and the cloud 
chamber. were determined with insufficient accuracy, s0 that a 
certain part of the showers of greater distances was assumed to 
belong to the interval of from 0 to 3 m. An exact analysis of. 
these causes sill be published later. The assumption made 
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earlier regarding the high degree of dependence of the share of ~ 
high-energy electrons and photons on the number of particles in’: 
the shower was not confirmed. The authors thank G. T. Zatsepin, 
Ss. I. Nikol'skiy, L. I. Sarycheva, and 0. 1. Dovzhenko for dis- 
cussing the results obtained. There are 1 figure and 4 Soviet 
references. oe Fae 


ASSOCIATION: Pizicheskiy institut im. P. N. Lebedeva Akademii nauk 3SSR- 


(Physics Institute {meni P. N. Lebedev of the Academy of 
- Sciences, USSR) : 


SUBMITTED: | June 27, 1958 


Se Card 3/3 


APPR 
OVED FOR RELEASE: Tuesday, August 01,2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


Ree R NESE Gh LRT EAS EET RET SEMEN BARR SERRE NS iain asta meme Sn 


Ae: RAKOBOL'SEAYA, 1.V+ | 
IVANOVSEAYA, 1.4.3 F SEATA, 1eVe ee 
nd photon components of He 


Spectum of the electron ® 621583-1584 D '58- 


‘ NOe 
air showers. Zhur. eksp. i teor. fiz. 35. (MIRA 12:3) 
Pee a ee! “AN SSSR. 
1d. Pizicheskiy institut imeni P.M. Lebedeva AN SSSR. 
is “. “(Cosmic rays) 
El ‘ Ta et Ee Te eae Oe ee =r 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


om 


AUTHORS! © 


WITLEs 


PERIODICAL: 


ABSTRACT! 


Card fh . 


"A . 
PPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


LB Eeaz ERROR CASTES R629 SFE BEER RS Ds PT A he Sma bi SS es 
coat Se ee SERIE AE AT Sa Pe he ee ed eee en mame 


Dovzhenko, 0. , Zatsepin, Ve 4 
Rakobol'skaya, 1-Vs fukish, Ye. 


Investigation of Extensive Atmospheric Showers of Cosmic 


Radiation (Issledovaniye shirokikh atnosfernykh livney KOS-- 


micheskogo izlucheniya 


Doklady Akademii Nauk SSSR, 1958, Vol. 118: Mr 5, Ppe899-902 
(USSR) ; Cre ee ee ee 


In autumn 1955 the ene rgetic characteristics of extensive at- 
> & 


-_mospheric showers were investigated at an altitude of 3960 a 


above the sea level. The lay-out of the experinental Agee 
equipment is illustrated in a diagram. Extensive atmospheric 
showers caused by primary particles with an energy of from 


2,1013-10'8 eV were separated by fourfold discharges in two 
groups of counters (with a mutual distance of two meters). 
A number of about 4.10 extensive atmospheric showers were 


- recorded. A great number of counters was employed in these 


measurements. The energy spectrum of the ayons at a distance 


A . 
PPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELE 


Eee ea 


ASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344 


beat epee te Vt wast 
é ‘ Seber Fees Tae ye ete 


sess; 
<7 26-118-5-14/ 59 
. Investigation of Extensive Atmospheric Snowers of Counmic - Hadiation 


fron the snower axis not exceeding 10 = can ce eapressee 2 
the forn ~ 1/E™ in the energy interval of the myons of from 
E = 1,5 - 3,5 Bev. Here holds n = 0,27 + 0,06,the authors 
‘report on the observations of the passage of shower cores 
through a detector for penetrating particles which was mount- 
ed at a depth of a water equivalent of 800 g/om . The com- 

' puted shower fate caused by primary particles with am energy 
of BS 6.10 4 eV completely agrees with the observed rate, 

- whereas the eneaeres shower rate caused by primary particles 
with E > 6.10 * eV is several times as high as the expected 
rate. The spectrum of the electron- photon component in the 
core parts of the here observed atmospheric showers Was in- 

- yestigated by means of a great cloud chamber, that is to ; 
say for energies of from'2.10> - 1019 ey at a varying distance 
frou. the shower axis. Theexperinentally determined syectra 

of the electron-photon component at distances up to 4 m 
from the shower axis showed a decrease of electrons and 
photons with high energies , contratry to predictions of cas- 
cade theory. This only holds, if the energy of the neutral 
pions responsible for the generation of the electron-photon 

ete component is set equal to 10 eV. This contradiction between 
“... Card 2/4 _ experinent and theory can be removed, if an essential in- 
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fluence of the neutral pions with energies above 10'° eV on 
the electron-photon component of the. shower js assumed. 
Filters of various thickness of different materials were - 
mounted above the ionization chambers. Mis permitted to 
measure the energy f£10¥, which is carned vy the electron-pho- 
ton component of the ghower at various gistances from the. 
shower axis and also the determination of the energy of the 
nuclear-active shower particles. The energy of. the particle 
with the highest energy in the ie of the extensive atnos 
' - pheric showers with. less than 1 particles anounts %o 10 % 
in the mean of the enerey of the electron-photon component 
of the shower at the observation altitude. ‘he remaining — 
“nuclear-active particles in the shower are distributed accord= . 
ing to the law wife BE denoting the energy of the nuclear 
active particles and n = 0,9 + 0,2 holdings the ecores of the 
extensive atmospheric showers with a number of particles 
exceeding 1019 are very complicated. There are %3 figures, 
and 6 references, 6 of which are Soviet» 
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nol: 17-23. Ja '59. (MIRA 1222) 
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- AUTHORS: . Dovzhenko, O. Tage Nikol'sxivy, 3. Tey . 507 /56-75-1-35 
: Rakobol'skaya, I. Vs 
TITLE: Investigation of the Cores of Broad auospneric Showers of 

Cosmic Rays by Means of a Cloud Chamber (Issledovaniyve stvol Love 
shirokikh atmosfernvkh livney kosmicheskikh. luchey pri = 
' pomoshchi kamery Vil'sona) 


PERIODICAL: .° Zhurnal ‘eksperimental’no ite oretichs sskoy fTiziki, 1959, 
© Vol 36, Nr 1, pp 17-25 fe SSR) 


ABSTRACT: In the present paper inves tigations are described which were 
: ‘carried out (on gea level) in Moscow in 1957. Interest in a 
‘investigations of extensive air showers. increased considerably 
recently, becnuse the investigation of structure, conpesition,::.. 
energy distribution of particies as well as the Cherenkov es 
radiation produced in the atmosphere can supply int pzag ti On 
concerning particles interaction at energies >1017 eV. In 
this connection especially the investigation of shower cores 
is of importance, which elso forms the subject of the present... 
paper. , ae 
For the investigation a rectangular.cloud. chamber and coun- 


nt 


Card 1/4 ' ters were used. The ar Penegnant was such-that auch cases of 
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; Investigation of the Cores of Broad Atmospheric S07 /54-34-1~3/52 
Showers of Cosmic Rays by. Means of a.Cioud Cnamber 


shower passages were selected for measurements, in which the 
flux of shower particles above the cloud chanber was greater 

_ than that recorded by more distant counter groups (Fig 1). 
-The device is then described. Furthermore, the differential 
shower spectrum is calculated according to the number of 
particles on the basis of the following assumptions: 1) The 
shower particles nre symmetrically distributed round. the 
shower axis in form of a circle, 2) The differential distri- 
bution spectrum is assumed to have the form: rae 


f£(N)daw wey Ut Day where. (1) is taken from reference 3. 
3) The number of shower axes with particle numbers 2102 
-amounts to 7.1072/m2 per hour (Ref 3). 4) The probability 
distribution of particle recording is assumed to correspond 
to the Poisson (Puesson) law. Calculation results are shown 
by figure 3. 
Also the number of showers recorded per hour and the mean 3 
value of the density of charged. particles was calculated, and...) 
calculated and experimental values are compared (Table 2). e 
a are Agreement is good. Further; .the number of shower cores of the — 
' Card 2/4 electron-photon components for N < 3.,5,10* and N> 3.52104 are oo: 
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calculated. In the former case, calculation resulta in “10, 
and the experimental reeuit is 9; in the latter case the cal- 
culated result is ~ 3, the experimental result 2. For the 


‘number of nuclear-active particles with energies of ® 1011 ev 


5 and 1-2 was calculated, while the experimental value was 4 
and 0 respectively for the two N+values. 4 photographs are 
attached: Figure 4 shows.a cloud chamber photograph of a 
penetrating elestron-phston shower with noei04d, figure 5 a 
nuclear interaction at an energy of nuclear active particles 
of > 1011 ev and N = 3.3.104; figure 6 also shows a nuclear 


~ interaction caused by charged particles in the first plate 
of the chamber, at an enorey of nuclear active particles of 


22.107! ew and N= 2.5.104, and figure 8 shows a nucleer 

interaction at an energy of <¢ 1010 ey. The authors finally 
thank N. A. Dobrotin, Professor, end G. T. Zatsepin for their .~ 
interest, U. G. Birger end D. S$. Chernavskiy for discussing the =~ 
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‘results, and 0. A. Kozhevnikov, &, 4. Mozhayev, 3. V. Subbotin, 
end Ye. N.. Teresov for helping to cerry out measurements. | web 

here are 7 figures, 3 tables, and 7 references, 4 of which 

are Soviet. : ae 
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DANILOVA, T.¥.; DOVZHENKO, 0.1.; NIEKOL'SKIY, S.1.; RAKOBOL'SKAYA, I.¥. 
Cloud chamber investigation of the electron-photon component 
‘of axtensive atmospheric showers near the axis at an altitude 


of 3860 m above sea. level. Zhur.eksp. i teor, fiz. 34 no.3:541-547 
Mr 158, ene ae “ (MiRA 12:4) - 


1.Fizicheskiy institut im, P.M, Lebedeva Akademii nauk SSSR. 
so (Cloud chamber) © (Cosmic rays) 
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TWANOVSKata, Lene, KULIKOY, O.Y., HaxOwOUSHaZa, To¥. SARYCHEVA, L.I. - 
Gloud Chamber Investigation of the Dlectron—rhnoton vere Eb Oh ine. 
tensive Air Showers. at Sea Level eee i re 
(Issledovaniye elektronno-fotonncy komponenty shiroxikh atmosfernyech 
‘Livney na-urovne m@rya pri pomoshchi kamery Yilsona. iussian) 
Zhurnal Ekspecim. i Teoret. Fiaiki 1957, Vol 33, Me .2 (8), pp 35h - 
“By means of a Hilson chamber located atsea level the energy spectrum 
of the electron-photon component, of a broad atmospheric shower with 
different numbers of particles and different axis spacings was in- 
vestigated. 4 dependence of encrgy spectra of the number of particiss 
in broad showers was not observed. In a large distance from the shes. 
. wer axis the energy spectrum beccmes "softer. Ihe expersiental ly 
~ found share of high-energy electrons in different axial spacings can~ ~ 
‘not be brought into line with the number computed by means of the 
_ cascade theory. ae oo ; 


For an axial spacing of 2 - lo m the spatial distribution of tha ener- 
gy flow, of the electron-photon component cf the shower can be appro-. 
Ximated by the law r7™™ , n= 2,0 49,5. —- 

(Wiith 2 taoles, 5 illustrations, and 4 Slavic references). 
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Component of Air Showers in the Neighborhood 3006/8070 
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law of{> Te eee D holds, where n = 1. 2+0.3. The results cbtained are 

‘compared with those of the cascade theory, for #hich purpose data cf 
5. Z. Belentkiy and I. P. Ivanenko are used. The cenclusions are Summar:zad 
as follows: 1) No change in the fraction of high-energy electrens and 
photons could be observed in the showers with an increase in the total ; 
number of particles. 2) The observed fraction of high-energy electrens and 
photons 19 considerably smaller than the theorevical one; and thia is se 
whether the primary energy is assumed tc be infinite, cr an equilibrium 
batween the electron-phcton and the nuclear active compenentsa is agsuced. 

°G. T. Zatsepin, I. Ps Ivanenko, and L. I. Sarycheva are thanked. fer dis 
cussions; and D._F, Rakitin, O. N. Noveseloy; I. A. _A. Ivancvskaya, Be Me 


: év, and L. K. Becha Toy for their assistance in the experiment ae ee 
. There are @ figures, 2 tables, and 6 references: 7 Soviet and? US, ; 
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ENERGY SPECTRA OF TES ELECTRON-PHOTCN COxPONENT IN EXTENSIVE AIR SHOWessS 


NEAR THE SHOWER AXIS- 
5.1. Nikolsky, S.I. Dovzhenko, 1.V. Rakobolskaya 


‘1.. The study was carried out in 1957-1958 at sea Level with a cloud chamber 
triggered by a systen of counters. oor 
- 9.- The triggering counter system made it possible to select air showers, the ae 
axes of which fell near the cloud chavber. In addition, during the study, the 
. system was altered so as to register sost effectively shoyers with a given nun— 
“ber of particles: R= 8 x 102; 21.2 x 10°; N= 3% 10".. The position of 
- the shower axis and the nunber of particles in it were determined from the 


readinzs of the hotoscope counters. A total of +500 showers were registered. 


3. The rectangular cloud chamber (60. x 60 en) with a depth of 30 cm had 6° 


plates of lead makin: atotal thickness of 120 g/en*. . When an electron or 
photon entered the chanber, a cascade show2r was otserved produced by these 
particles in the lead sheets. The energy of the electrons and photons was 
Jatermine?d “rom the total number of particles registerzd between the lead 

_ sheats in the cascade showers, 

4, As a result of these measurements we hava obtained the integral energy 
spzetra of a sum of 2leetrons and photons for each gt the shower groups; the 
fraction of high-energy electrcns and photons (7107 ev) in the total number 
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